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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the circuit board, for example, a dot-matrix luminescence display, for this invention to carry 
electrical parts, such as light emitting diode (for it to be called Following LED), diode, a lamp, and a resistance element, on 
the matrix circuit board — it is related with the matrix circuit board used when manufacturing the diode driver of the body 
and its function. 
[0002] 

[Description of the Prior Art] In this kind of matrix circuit board, as shown in drawing 5 , the electrode pattern which 
consists of an anode, the cathode side wiring 4 (henceforth wiring 4) and a cathode, or anode side wiring 5 (henceforth 
wiring 5) is formed in the table of an insulating substrate 12, and hidden both sides. It connects with the surface current 
carrying part 10 which separated in the surface electrode 9 of the electrode which considered wiring 4 formed in the rear- 
face side of an insulating substrate 12 as wiring 5 by the front-face side of an insulating substrate 12 through the through 
hole 11, and was formed. Thus, since the circuit is formed by connecting the electrical parts 6, for example, an LED bare 
chip, such as diode and a resistance element, to the surface electrode 9 and the surface current carrying part 10 which 
were formed The driver element and drive circuit for making the components which most of both sides of the circuit board 
were used as a matrix circuit, and carried in this matrix circuit board drive are formed in another substrate. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the configuration approach of this kind of matrix circuit, since 
wiring used as the current carrying part on a flat surface crossed, the through hole needed to be used or jumpering chip or 
solid wiring by the printed conductor needed to be performed, there was a problem in the dependability of that a process 
becomes complicated or connection etc. moreover — since it is usually 18 micrometers or 35 micrometers as thickness of 
the conductor used as a circuit — a conductor — if resistance is strong and the circuit as a conductor becomes long, 
inclination will arise in supply voltage by the voltage drop, and problems, like in the result, for example, LED, a difference 
appears in brightness become easy to arise. 

[0004] since a glass fiber content epoxy resin substrate with mainly bad thermal conductivity is furthermore used as an 
insulating material as the circuit board for through holes — a conductor — there was a trouble which malfunction on a 
circuit etc. generates that it is easy to accumulate generation of heat from electrical parts, such as a circuit, carried diode, 
and a resistance element. 

[0005] And the component for a drive and a drive circuit for this matrix circuit board to make the carried electrical part 
driving, since wiring of an anode or a cathode is carried out to both sides were made formed as another substrate, and 
also at the lowest, the two matrix circuit boards were needed, and had the fault to which the volume when assembling 
these also becomes large. 
[0006] 

[Means for Solving the Problem] As a result of examining many things as an approach for solving these problems, this 
invention by carrying out solid wiring to the shape of a mesh various in the condition that the metallic conductor line was 
insulated beforehand A circuit is formed on one [ at least ] flat surface. As an electrical part to this field LED, Diode, a 
lamp, a resistance element, etc. can be made to carry (henceforth an electrical part), and it came to complete header this 
invention for the ability of the substrate which has the component for a drive and drive circuit for making said electrical 
part drive to be stuck on another field. 

[0007] Namely, this invention carries out mutual mesh-like solid wiring at least, where a metallic conductor line is 
insulated beforehand, it removes a desired insulating part, carries an electrical part in one field of the matrix circuit board 
to which it makes it come to expose a metallic conductor line, and connects it with said metallic conductor line. The matrix 
circuit board which furthermore sticks on the field of another side the substrate which has said component for an electrical- 
part drive, and a drive circuit, and comes to connect with said metallic conductor line, Moreover, it is characterized by the 
functional part in which diode, the lamp, the resistance element, etc. were carried as the plotting board which carried LED 
as an electrical part of this circuit board, or an electrical part. 
[0008] 

[Function and Example(s)] A drawing explains this invention to a detail below. (1) of drawing 1 is the perspective view of 
the plain-weave mesh-like solid wiring 2 which wove by turns the pre-insulation metallic conductor line 1 covered with the 
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insulating material of this invention as warp and the weft, and (2) is a top view which consists of a pre-insulation metallic 
conductor line 1 exposed when the plain-weave mesh-like solid wiring 2 is seen at a flat surface and which expresses 
wiring 4 and wiring 5 in drawing 2 . 

[0009] Moreover, drawing 2 sinks in by the insulating agent 3, and uses the clearance between the plain-weave mesh-like 
solid wiring 2 as the circuit board. When it sees to the shape of a mesh at the flat surface of the pre-insulation metallic 
conductor line 1 by which solid wiring was carried out, grind the insulating part in which the electrical part of the wiring 4 
exposed to a front face and wiring 5 is carried, and a metallic conductor line is exposed. It is the side-face sectional view of 
the bonding pad 8 which connected the monochrome LED bare chip 6 to wiring 4 through solder, and was prepared in 
wiring 5, and the plotting board connected with the wire 7. 

[0010] Although there is no limit in any way as the quality of the material if it is an object with small electric resistance as 
a metallic conductor line used for the pre-insulation metallic conductor line 1 of this invention, copper wire is suitable from 
the point of electric resistance and a price. And although the one thicker [ although there is especially no limit as a wire 
size of a metallic conductor line ] in order to make electric resistance small is good, since weaving if not much thick 
becomes difficult and the whole circuit also becomes large, as a size, the range of 0.01mm - 5mm is desirable for a 
diameter. 

[0011] Moreover, resin, such as polyurethane, polyethylene, polypropylene, a formal, and ethylene tetrafluoride, is [ that 
what is necessary is just the quality of the material which has the flexibility which can be woven in the shape of a mesh by 
turns at least as a pre-insulation ingredient ] usable. 

[0012] The weave of mesh-like solid wiring of this invention can change weave by the helicopter loading site of the 
electrical part on a plain weave, twill, and other circuits, and can also form mesh-like solid wiring. And in case they may 
differ even if the metallic conductor line used as warp and the weft has the same wire size, and they are woven further, 
even if it is a metallic conductor line about one side and is in any of whether another side is made into a pre-insulation 
metallic conductor line, or to make both into a pre-insulation metallic conductor line, it does not interfere. 
[0013] next, since the plain-weave mesh-like solid wiring 2 used for this invention is supple, the insulating agent 3 is sunk 
into a gap as reinforcement - you may make - moreover, an electrical part and a conducto r, when generatio n of heat 
from a circuit becomes a problem the resin which filled up the clearance between mesh-like^solid wiring with the themTalj y 
^c onductive g ood filler as an insulating agent 3 is slushed, and it solidifies — making^existing filler restoration resin -- an 
etectrical-part-metattorgy grcrap - a cond uctor - heat dis sipation fr om a line circuit can be performed efficient ly. 
[0014] As resin used as an insulating agent J, ir engineerptastlrs^hermoplastics, such as liquefied thermosetting resin, 
such as an epoxy resin and phenol resin, imide resin, and silicone resin, is used and it is a thermally conductive good 
object as a filler, there is especially no limit and impalpable powder, such as an aluminum oxide (alumina), alumimium 
nitride, boron nitride, silicon nitride, oxidization silicon, and cordierite, is used. 

[0015] An electrical part can be attached at the easy process of applying for example, a pewter paste in respect of the side 
which carries an electrical part in the part of the metallic conductor line which this invention exposed, laying an electrical 
part, and performing a pewter reflow. In order to raise pewter adhesion at this time, nickel plating, gold plate, etc. may be 
processed for the corrosion prevention of a metallic conductor line. As a bonding pad 8 prepared in wiring 5 further, for 
example, gold plate, coppering, and nickel plating are used. 

[0016] Next, (1) - (2) of drawing 3 and drawing 4 is the matrix circuit board which stuck the substrate which has the 
component for a drive and drive circuit of this invention. Carry an electrical part in wiring 4 or wiring 5, and it connects 
with matrix circuit board one field. The substrate 13 for a drive which has the driver element 14 and drive circuit for 
making said electrical part drive is stuck on the field of another side, and the drive circuit of this substrate 13 for a drive 
and wiring of the matrix circuit board are connected in a wire 15, a connector 16, or metal bump 17 grade. 
[0017] In more detail, drawing 3 carries the LED bare chip 6 in one field of the matrix circuit board, connects with wiring 
4, connects wiring 5 with the LED bare chip 6 with a wire 7 through a bonding pad 8, sticks the substrate 13 for a drive 
which carried the driver element 14 in the field of 'another side, connects wiring 4 and wiring 5, and a driver element with a 
wire 15, and is a thing. 

[0018] Moreover, (1) of drawing 4 carries the LED bare chip 6 in one field of the matrix circuit board, it connects with 
wiring 4, connects wiring 5 with the LED bare chip 6 with a wire 7 through a bonding pad 8, pastes up the substrate 13 for 
a drive which carried the driver element 14 in the field of another side through an insulating substrate 12, and is connected 
by the connector 16 formed in the matrix circuit board and the substrate 13 for a drive. 

[0019] And (2) of drawing 3 carries the LED bare chip 6 in one field of the matrix circuit board, it connects with wiring 4, 
and connects wiring 5 with the LED bare chip 6 with a wire 7 through a bonding pad 8. The substrate 13 for a drive which 
carried the driver element 14 in the field of another side is pasted up through the metal bump 17, and the matrix circuit 
board and the substrate 13 for a drive are electrically connected to the through hole (not shown) which performed 
conductive plating. 

[0020] In case aluminum, silicon steel, carbon steel, SUS, Invar, etc. are used as the quality of the material of the J 
substrate 13 for a drive in case heat-conduction effectiveness is gathered, anH ifiprmai mndnn-\ ^ \ s seldom need ed, it 
does not interfere with resin plates, such as phenol resin, imide resin, and an epoxy resin,, either. 

[0021] The matrix circuit board of this invention is producible by grinding the insulating material of the metallic conductor 
line by which the location of a request of one side or both sides which are exposed when it sees at the flat surface of a 
plain weave or mesh-like solid wiring which carried out twill is not insulated, and a pre-insulation metallic conductor line, 
and exposing a metallic conductor line. Moreover, a metallic conductor line can produce both by grinding the insulating 
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material of a desired location and exposing a metallic conductor line, when covered with the insulating material. 
[0022] And this circuit board can be reinforced by infiltrating the insulating material of a resin-like object into the 
clearance between mesh-like solid wiring as occasion demands, carries an electrical part in one field, and it can produce 
the matrix circuit board which can be used for small various applications by sticking the drive circuit for making said 
electrical part drive on the field of another side, without establishing a through hole in the circuit board. 
[0023] Thus, this invention can manufacture the matrix circuit board easily by using various mesh-like solid wiring. The 
heat dissipation nature from a line circuit is also good, and the thing which the supply voltage to a metallic conductor line 
or an electrical part becomes stable, and is sunk [ clearance / between mesh-like solid wiring ] in in an insulating agent 
with good thermal conductivity — an electrical-part metallurgy group — a conductor — Since electrical installation is 
possible, without preparing the through hole to which an electrical part is carried in one [ further ] field, the driving parts 
for making these drive are carried in the field of another side, and both sides are connected, it is small and production of 
the very reliable matrix circuit board can carry out easily. 

[0024] Since the part made into the purpose of the carried electrical part as operation using these descriptions of the 
matrix circuit board of this invention can be made to drive statically or dynamically, if LED and a lamp are carried, for 
example, it can be used as a display board, and if a resistance element is carried, it can be used as a board circuit for 
printing to a thermal paper. 

[0025] Furthermore, an example explains this invention concretely. 

example 1 polyurethane resin — copper wire with a diameter of 0.5mm — covering — the pre-insulation metallic conductor 
line 1 — making — this conductor — it put on the copper plate with a thickness of 0.3mm which wove the line 1 in the 
shape of a mesh at intervals of 2mm, considered as the plain-weave mesh-like solid wiring 2, and applied the release 
agent by making this into a mold release plate. Next, the liquefied epoxy resin (the product made from oil-ized Shell: a 
trade name, Epicoat 807) filled up with the alumina impalpable powder of 50 capacity % as an insulating agent 3 was 
slushed and stiffened to extent which the solid wiring intersection section front face of the pre-insulation metallic conductor 
line 1 exposes/and the substrate was produced. After an epoxy resin's hardening this substrate, the mold release plate 
was removed, it ground until copper wire exposed with abrasives the pre-insulation metallic conductor line 1 exposed to 
both sides, and the matrix circuit board was obtained. The LED ba re chip 6 botto m was connectecTto ^wiring 4 by solder ing 
at the required part of one field of the copper wire which the matrix circuit board"expdsed7ana"the bottom was connected 
^to wiring 5 by wire bonding. Wiring 4 and wiring 5 of a driver element 14 and the matrix cTF^irBoaraivfi^^^ 
substrate 13 for aUnve which furthermore becomes the field of another side from a glass epoxy resin with the component 
for a drive and drive circuit for an LED drive with epoxy system resin adhesives on the part except the electrical connection 
of a drive circuit and the matrix circuit board, and were prepared in the substrate 13 for a drive were electrically connected 
with the wire 15, and the module for the LED display with a matrix circuit was produced. 

[0026] Except having used without covering one copper wire of the example 2 plain-weave mesh-like solid wiring 2, the 
same actuation as an example 1 was performed, and the LED display module was produced. 

[0027] Except having used the ARUMIBE-SU substrate as the quality of the material of the example 3 drive circuit board, 
the same actuation as an example 1 was performed, and the LED display module was produced. 

[0028] Except having changed to the LED bare chip 6 of example 4 example 1, and having carried the resistance element 
in the matrix circuit board, the same actuation as an example 1 was performed, and the functional part as a board circuit 
for printing to a thermal paper was produced. 
[0029] 

[Effect of the Invention] According to this invention, as the above the matrix circuit board Can make having no through 
hole etc. and easily and, moreover, heat dissipation nature of this circuit board improves by sinking in a filler. By 
moreover, the thing for which electric resistance is made small and sticks a drive circuit on a rear face further rather than 
the copper foil circuit usually used by enlarging the diameter of the copper wire which is a metallic conductor line For 
example, as the matrix circuit board for LED display boards, it is cheap, the variation in brightness is small, and, moreover, 
heat dissipation nature can obtain the functional part as the good and small module for an LED display, or a board circuit 
for printing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawino 1] (1) of drawing 1 is the perspective view of plain-weave mesh-like solid wiring which wove the pre-insulation 
metallic conductor line by turns, and (2) is a top view showing wiring which consists of each of the pre-insulation metallic 
conductor line exposed when plain-weave mesh-like solid wiring is seen at a flat surface. 

rPrawing 2] Drawing 2 expresses the side-face sectional view of the plotting board which pasted up the monochrome LED 
bare chip on wiring to mesh-like solid wiring. 

[Drawing 3] Drawing 3 is the side-face sectional view of the module for an LED display which carried the LED bare chip in 
the front face of the matrix circuit board, stuck the substrate for an LED drive on the rear face, and was electrically 
connected with the wire. 

[Drawi ng 4 ] each of an example which performed the example for which (1) of drawing 4 made connection with the wire of 
drawing 3 with the connector, and (2) by the metal bump - it is a side-face sectional view. 
[Drawing 5] Drawing 5 is a side-face sectional view showing the conventional plotting board. 
[Description of Notations] 

1 Pre-insulation Metallic Conductor Line 

2 Plain-Weave Mesh-like Solid Wiring 

3 Insulating Agent 

4 Anode or Cathode Side Wiring 

5 Cathode or Anode Side Wiring 

6 Light Emitting Diode Bare Chip 

7 Wire 

8 Bonding Pad 

9 Surface Electrode 

10 Surface Current Carrying Part 

11 Through Hole 

12 Insulating Substrate 

13 Substrate for Drive 

14 Driver Element 

15 Wire 

16 Connector 

17 Metal Bump 

^•'■'•'■•■'■'■•■'■'■'■'■'■'■'■•■'■'■'■'■'■'•'•'^^^ 
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CLAIMS 



[Claim(s)] 

[Claim 1] The matrix circuit board which carries out mutual mesh-like solid wiring at least where a metallic conductor line 
is insulated beforehand, removes a desired insulating part, carries an electrical part in one field of the matrix circuit board 
to which it makes it come to expose a metallic conductor line, connects with said metallic conductor line, sticks on the field 
of another side further the substrate which has said component for an electrical-part drive, and a drive circuit, and comes 
to connect with said metallic conductor line. 

[Claim 2] The matrix circuit board according to claim 1 which makes an insulating agent come to sink into the clearance 
between mesh-like solid wiring. 

[Claim 3] The plotting board characterized by the electrical part carried in the matrix circuit board according to claim 1 
being light emitting diode. 

[Claim 4] The functional part characterized by the electrical parts which carried out dressmaking to the matrix circuit board 
according to claim 1 being diode, a lamp, a resistance element, etc. 
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[0011] *fcttl«ftBfffU: LT(i. '>*< t i>£ 

WJfA<s jKU^u^^ itf'jituy. tfyrnti/ 
y . */t^-ji*iM 7 7-ffcxf-u-y& fc'oS8fli:W56ffl 
*ntT**. 10 
[0012] *«i»^l!B«ft#i«<0«"5*U. ¥« 

•)« o i x mm±&wj& mfc-tz zbhx-% 

[0013] RlcJftfflKJBiitraQllBraftKft 
2<««Ctt*«ft4fc*1il»i: LTr»(c^^I3 2r-^S 20 

«S«U«Sllnim(cttllM3t LT 

[00143 amm t tx^v^wi^ uti4» 

5 WML ^Ua-VMWWWty^Tr^^f-y^ 
xaraBttHnPJflvi&fc.. 4fc7 < y-t LTtt, ft 
fi»ttOjSH-virt:fe«ffclWIHtt=S:<, MftTA'S-^A 30 

[0015] *mfrWMLlZ&Jmttt&MMZti.* 

y ^fMtttt ±W 6 t&X&&W8-M&<r>mWi!t<r>tz 
MZ- -v >r)\>* 7 *Rlf&X v KWtm& fir ->Xi> 

&w ? ^^Mijfisn 5 {z®.m>*yf < >r>*v v 40 

8 b LTli, ±* 7*. m* -v^Rlf- •vTlV* 7 

[0016] <Mzm&xm4<o 1 1 ) ~ ( 2 > a, * 

^BStWaaJift £EK4 XliKIB 5 LX&M 

a. l^lBWfflStt 1 3 nm))\BL8&b~? h U 7 ?X0IHI 
«<DK&fcli. y-f-V-l 5. 3^^-l 6 4fcW£ 50 
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JgAy71 7*TlS«3*l4. 
[00 17] $^»fcl¥L<03<i. Vh'J y^^lUSS 
«<7)-^i0ffltC LED <7f - y 7 6 *«« LT BK4 4: 
SRLTsKyr* V8*-ftLXV4 J r-7X'L 

1 4 *^LfclHWfl£lK 1 3 £IS»U 13SS4 

[00 18] *fcl240!> (1) « N -?HJ7?X|II8tt 
«<0-*tf)Ht LED *7f- 7 7 6 LT S»4 1 
LX *y t -f y » H 8 2: ^- L T V 4 -V- 7 T L 
ED^7f-yr6ti»5*«gttU flfcfr^iBttt. IE 
tW^ 1 4 Srf^LfcBIftfflSK 1 3 2r^a« 1 2 2 
^LTJt«L. vM;->^X|ilB«[fc«l6fflMK13 
tRft^*ifc3*^^-16fcJ:o-C«SRSfiTV^. 

[0019] ^-LT03iO (2) li, -ehUv^^OR 
W&py--h<7M\Z. L E D^7^- y r 6 *ig« triei«4 
i «^ LT t'y t -f y ^ n' -y K 8 Sr^ LT -7 >f -V- 7 T* 
LED*CTf-*7'6i:E«5£»*U fKTOIBlcii. 

tad^r i 4 »ffiit L^BSSffl»g 1 3 i 

7Sr^-LT««L. ?HJ v?*BIIHHKfcBnffl££ 
1 3(i, #mtt^7= J f5:i«L^x;l^-*-^ (ERvti: 

[0020] RMfflffiKl 3^)«St ixit. tuiBmn 

SU SAW yji-Wfim^ti. 4fc«*£Wtt£ 

wx.#*is®iim<7)®imx'i>m.t&\ 
[0021] *mKo-? bvv? zmmm. mtit 
rnvxiitm*) LtzmBtt±frm&(o¥-mx'&tzmz 
nm-ti i xwxi±nm<mm.<?>om<?)tm ztcx\,^ 

ix&m$im&miii2-£& zbizx Kumti £ 

[0022] tLxmwsmut* miztomm 
±wmk^uzm^mi<nwm^ism *t h zuz 
j:o«3gx'§4L. -u<vmztew*,%shzmmi. as 

ifi»-rs£i:T\ mmmzx>i-*-)i,$:mihzb 
i>%<'mx-m«cr>mmzmmx'%z>-? h »j 7 ?xm& 
m.*timtz>zb¥X'*%. 

[0023] Z.<?)i. 9 (3*3*Bfl(±, 8^^fflgtti*S 

*is:fflv ^5 i t it x 0 f 'j 7 7 xmissKoiei^fli 

^Mti < . § h lz-U<7)MimWM®Si,ZmU 
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[0024] £ftfeOW«SrflfflLfca«WO"7 h >J »/ 

10 

[0025] $ &fcgttH£ J: 0*»!B***Wt:««!H 

^s^js««c4i i o . mmvm 1 £ 2 mmUmi 

ffiA«. xf=J- h 8 0 7 ) »IBittS^R«#lR 1 <*> 20 

±tmrnicA^mm*mtat imut -cat L-a^a-ft $ 

i SrBfew-efflti^aj-rs *tsm ltv h y -y ?x 
mmmznt:. v h y -y ? xmssatg^sta} Leasts 

¥fflWW=J: 9ffi&4fc^L±ffl£W*-rfyT-< 
y^tAOKIISfcJJ&RLjfc. 3£>£ffcfa0fflteJiLE 

mmx-mmLxwrnmsM 1 3nis(t^»»^ 1 4 

t^hy-y^X|lI»ffiR«iaR4aWE«5!:*V^-V 
- 1 5 TWRWttMd h y -y ? *EIBtt $ L E D 

[0 0 26] 2U60J2 

[00 27] mfaM3 40 

mmmsmm^st LXTiu^-xmmmwsx 

[0028] 3U«&J4 

Xttffl 1 «0LE D^T^-y 7*6 V N 
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[0029] 

im<rM%] W±fc 9*«WK J:*itf v h y -y ?x 

mmmn. x>i>-*-frmmix'®%tzft&zttfX' 

tbMktu itz^mtmx-s>zime>w.m*i%< 
■tizk x-mm^t>tiimmx o tmsusK*** 

a^LED^ffl^^'j.-yK'^ffldt'-KlHlSSt L/C 
IHllHlfllDIi, KttltiIftlUlfMft*£££ 

aofcTO9«BttA««»a«afi^a'j, (2) 

ft*. 

[02] @2te. fflgfti«:Sig(cmfeLED'<.rf--y 

h. 

[03]03Ji, -?hV-v7X®$mfc<vmmiZLED 
>y ?ZimV$m\iZ LE D|g»fflO««Srfi!i« t 
■7 4 -V- «t 0 m»W t ft L E D Steffi* £/ * - 

iwmmiwMX'ht 

[04] 04w (1 > \t. mswj^-izt&tm* 
mnztiztimmmmx'h s . 

[flr^OlKHH] 

2 wyjsgftAtt&iia 

3 ^Rl 

4 Ts-vttz&irv-miim 

5 *v-\* titter y-vmsHSi 

6 «Jt^3j— H^Tf-yT 

7 V-^-V- 

8 ^yf-f ^^/N'-y h* 

io i^a^mgB 

1 1 X/U 

12 jfe^S^ 

13 mimmm 

14 «n»7 

15 74*- 
16 

17 ^jayN>7* 



(5) 
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(2) 




[«ffiB]¥l£4^1J!9B [m*34] W** 1 K«<Ov h >J y?*liHHHc(; 

IWEmmBZ 3 M$*4 [#^ffliE 1 ] 

[«Ert8] MBEHiWIB*] 0 0 2 9 



(6) 
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[0029] 

[minimi &±.(Dbti o+jmhuj: h u v i?x 
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